shows a series of STM topographic images at V = -1.0 V taken over a region containing the whole p-InAs layer spanning from (a) the edge of the InAs/GaSb SL to (d) the interface with the n-InAs substrate. In Fig. 2(a) , due to the difference of the electronic properties, the GaSb layers appear higher (brighter) than the InAs layers though the cleaved surface of the SL is completely flat without any atomic steps. The bright region seen in Fig. 2(c) and (d) is a terrace with a monolayer height difference. The interface between the p-InAs layer and the substrate appears as a dark line in Fig. 2 (d) . The acceptor concentration 8x10 17 cm -3 is roughly estimated by counting the dark spots on the p-InAs layer at V = +1.0 V [4].
In Fig. 4(a) , STS spectra taken in the vicinity of the inversion layer at points A-K are shown with some offsets. At point K, the STS spectrum shows the behavior of typical p-type InAs, described below. The flat region around 0 V corresponds to the band gap where the LDOS is almost zero. The points where the LDOS starts to rise for positive and negative biases correspond to the conduction band bottom and the valence band top, respectively. If the flat band condition were preserved at the cleaved surface, the valence band top would be located above 0 V and the flat region would correspond exactly to the InAs band gap of 0.42 eV. In reality, tip-induced band bending modifies the positions of the band edges as a function of V. [3] . As a result, in the p-InAs case, the Fermi level situates in the band gap region on the sample surface at V = 0 V (Fig. 3 ) and the flat region appears larger than the original band gap.
As the tip is moved from point K to A and the InAs/GaSb SL is approached, the rising point of LDOS correponding to the conduction band bottom, indicated by arrows in Fig. 2 , shifts to the negative voltage side. At point A, the conduction band bottom is located at negative voltages, indicating that the layer is n-type due to the inversion. The transition from p-type to n-type occurs between points H and G, about 60 nm away from the heterointerface. This corresponds to the width of the depletion layer with the acceptor concentration of 3x10 17 cm -3 . In a similar way, STS spectra were measured at points L-U on the p-InAs layer and α-β on the substrate in Fig. 2 , shown in Fig. 4(b) and (c). At point L, the spectrum shows p-type behavior as mentioned above. In contrast, on the substrate side from point V, the conduction band bottom appears below 0 V, showing n-type behavior. A transition from p-type to n-type occurs between O and U, more than 60 nm away from the interface between the p-InAs layer and the substrate. When we consider the length as the depletion layer width, the acceptor concentration is 3x10 17 cm -3 is evaluated, giving close agreement with the evaluation at the inversion layer and that by counting as mentioned above.
Conclusions
We measured cross-sectional STS spectra on a p-n junction of InAs and a p-InAs inversion layer. We successfully observed the transition between n-type and p-type behaviors. The transition points of the p-n junction and the inversion layer are experimentally determined in real space.
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